Human parvovirus B19 infection can cause erythema infectiosum (EI) and several other clinical presentations. Central nervous system (CNS) involvement is rare, and only a few reports of encephalitis and aseptic meningitis have been published. Here, we describe 2 cases of B19 infection in a family presenting different clinical features. A 30 year old female with a 7-day history of headache, malaise, myalgias, joint pains, and rash was seen. Physical examination revealed a maculopapular rash on the patient's body, and arthritis of the hands. She completely recovered in 1 week. Two days before, her 6 year old son had been admitted to a clinic with a 1-day history of fever, headache, abdominal pain and vomiting. On admission, he was alert, and physical examination revealed neck stiffness, Kerning and Brudzinski signs, and a petechial rash on his trunk and extremities. Cerebrospinal fluid analysis was normal. He completely recovered in 5 days. Acute and convalescent sera of both patients were positive for specific IgM antibody to B19. Human parvovirus B19 should be considered in the differential diagnosis of aseptic meningitis, particularly during outbreaks of erythema infectiosum. The disease may mimic meningococcemia and bacterial meningitis.
Human parvovirus B19 was discovered in 1975, by Cossart, et al. [1] , and has been described as the causative agent of a broad range of diseases. These include erythema infectiosum [2] , arthropathy [3] , nonimmune hydrops fetalis and spontaneous abortion in pregnancy [4] , transient aplastic crises in patients with chronic hemolytic disorders [5] , and chronic anemia in individuals with underlying immunodeficiency illnesses [6] .
Central nervous system (CNS) involvement by parvovirus B19 is rare, and only a few reports of encephalopathy [7] [8] [9] [10] [11] and meningitis [12] [13] [14] [15] [16] [17] 21] have been reported. Other CNS abnormalities described in connection with parvovirus B19 includes numbness and tingling of fingers [18] , and neuralgic amyotrophy [19] . The prognosis of meningitis and encephalitis due to parvovirus in otherwise healthy people appears to be good, and most of the cases have been benign and self-limiting [20, 21] . Here, we describe 2 cases of parvovirus B19 infection in the same family (mother and son) who presented different clinical aspects.
Case reports
Case 1. A previously healthy 30 year old female was seen at our hospital on December 18, with a 7-day history of headache, malaise, myalgias, joint www.infecto.org.br/bjid.htm pains involving her hands, knees and ankles, and a 3-day history of body rash excluding her face. Physical examination revealed a maculopapular rash on the patient's extremities and trunk, and swelling and tenderness of both hands at the proximal interphalangeal joints. Her acute and convalescent phase sera had specific immunoglobulin IgM and IgG antibodies against parvovirus B19 confirmed by using, respectively, an antibody capture enzyme immunoassay [22] , and an "in house" enzyme immunoassay using recombinant B19 capsids produced in insect cells (Sf9) as antigen [23, 24] . She became completely well in 1 week.
Case 2. A 6 year old boy was admitted to a private clinic on December 16, with a 1 day history of high fever (40 o C), headache, abdominal pain and vomiting. On admission, he was alert and oriented; physical examination revealed slight neck stiffness, Kernig and Brudzinski signs, oropharyngeal erythema, tender occipital lymphadenopathy, and a petechial rash on the patient's trunk and extremities. His peripheral white cell count was 3.7 x 10 3 /mm 3 , with 11% band cells, 63% segmented cells, 21% lymphocythes. Platelet count was 325,000 mm 3 . Cerebrospinal fluid (CFS) analysis showed normal cell count and protein and glucose concentrations. Gram's stained smear, latex agglutination for Neisseria meningitidis (Groups A, B, C, YW135), Streptococcus pneumonia, Streptococcus "B", Escherichia coli (K1), and culture of CSF were negative. Serum samples from acute and convalescent phases were positive for IgM antibodies to parvovirus B19. Radiography of the facial sinus and chest did not show any abnormalities. Other investigations, including detection of IgM for measles, rubella and dengue, was negative for both patients. A 2-day course of treatment with intravenous ceftriaxone was started for 7 days because of the clinical hypothesis of meningococcal disease. The clinical signs of meningitis and fever completely disappeared in 2 days. However, the petechial rash remained for 3 more days.
Discussion
Despite major advances in pediatric intensive care, meningococcemia remains an important cause of morbidity and mortality in Brazilian children. Because the outcome of the disease depends on rapid diagnosis and immediate institution of antibiotics, the diagnosis of meningococcemia is best made clinically [25] .
Bacterial meningitis is diagnosed in a patient with clinical evidence of meningeal irritation and inflammatory response to infection in the CSF [26] . However, confirmation of the clinical diagnosis may sometimes be difficult as bacterial meningitis with normal CSF has been reported by several authors [25, 26, 28, 29] . Since, at the time of hospital admission, the clinical manifestations of patient 2 were considered to be suggestive of meningococcal infection, he received early treatment with antibiotics. As the child made a rapid uneventful recovery, no other lumbar puncture was done.
The suspicion that both patients were suffering from the same disease was highly suggestive and was confirmed by the detection of anti-B19 IgM in sera of both cases. The occurrence of the diseases at the same time, the CSF results, and the prompt recovery of the boy were important clues to consider a viral etiology for both patients.
In immunocompetent individuals, IgM antibody to B19 appears about 10 to 14 days after infection. IgG antibody also appears about 2 weeks after infection [30] . The 6 year old boy failed to mount an IgG response during the period evaluated. The early collection of the samples might explain this result. However, it was not possible to collect another specimen to detect or demonstrate a rise in B19-specific IgG antibodies.
Our patient presented 2 unusual clinical manifestations of parvovirus B19 infection: meningitis and petechial rash [31] . This case demonstrates that this infection should be considered in the differential diagnosis of patients with aseptic meningitis, particularly during outbreaks of erythema infectiosum.
